Minute pulmonary meningothelial-like nodules (MPMNs) 
INTRODUCTION
Minute pulmonary meningothelial-like nodules (MPMNs), previously known as minute pulmonary chemodectomas, are relatively rare lesions (1) . These small lesions were first described by Korn et al. in 1960 as multiple minute pulmonary tumors resembling chemodectoma (2) . The etiology of these nodules has not been enlightened yet. Histological appearance, ultrastructural findings, and immunological markers suggest their similarity to meningiomas (3) . These nodules are generally asymptomatic and are usually found incidentally at autopsy or in surgical specimens resected for unrelated causes (4) . The patient population shows a marked female predominance. There appeared to be an association with specific conditions such as cardiac failure, chronic bronchitis and emphysema, thromboembolism and malignancy (3, 5) . They are uncommon, tumor-like lesions found in the pleura or parenchyma of the lung as solitary or multiple nodules. The location within the pulmonary parenchyma is variable. Microscopically, the tumors consist of small nests of oval to spindle epithelioid cells located in the interstitial tissue of the lung near small veins, without a contact with the air spaces. These nests are organized in the zellenballen pattern in paraganglioma (2, 5, 6) . We presented a patient with primary lung adenocarcinoma and the presence of multiple MPMNs. In this case report we described the light microscopic, immunohistochemical, and cytological features of minute pulmonary meningothelial-like nodules.
CASE REPORT
A 47-year-old woman with a history of smoking 20 cigarettes per day for 20 years was referred to our hospital for investigation of an abnormal shadow located in the right upper lung field discovered by a routine chest X ray. The patient was asymptomatic from a pulmonary standpoint and she was in a good general condition. A computed tomography (CT) scan of the thorax revealed an ovoid, wellcircumscribed and homogeneous, hyperdense subpleural mass, about 3 cm in its greatest dimension, in the right upper lobe (S3) (Figure 1 ). No enlarged hilar or mediastinal lymph nodes were identified. The flexible bronchoscopy finding was negative for intra-bronchial anomalies. A primary lung carcinoma was suspected. The cytology imprint of the tumor indicated a large cluster of uniform cells with ovoid nuclei. The nuclei had delicate smooth membranes and finely reticulated, evenly dispersed chromatin with small nucleoli and a single large nuclear pseudoinclusion. The cell cytoplasm was delicate and contained secretory vacuoles. According to histological, immunohistochemical and cytological appearance of the tumor, the diagnosis of primary lung adenocarcinoma was established. Hilar and mediastinal lymph node dissection was also performed and all lymph nodes were negative for the presence of the malignant tissue. A resection of the right upper lobe was performed through a vertical axillary thoracotomy and discovered preponderance of small lesions under the pleura. Grossly, the lesions were multiple, 2-3 mm in its greatest dimension, whitish, well-circumscribed parenchymal nodules, located in the upper right lobe. The nature of these nodules, suggested a metastatic pleural spread. Microscopically, they represented an interstitial nodular proliferation of small oval or spindle-shape cells arranged in a zellenballen nesting pattern near small veins. The cells had weakly eosinophilic cytoplasms with uniformly round to oval nuclei and delicate granular chromatin distribution. The interstitial stromal tissue was organized in fibrous bands (Figure 2 ). Immunohistochemical studies of the described nodules showed positivity of the cells for epithelial membrane antigen (EMA) (membrane positivity), vimentin (citoplasmatic positivity), and progesterone (nuclear positivity) and negative staining for S-100 protein, chromogranin and synaptophysin (Figure 3 ). The diagnosis of multiple minute pulmonary meningothelial-like nodules was established. The cytology imprint of the nodules showed nests of uniform oval to slightly spindle and elongated cells with epitheloid appearance, fine delicate granular chromatin, and a small amount of eosinophilic cytoplasm.
DISCUSSION
Improved lung imaging has greatly contributed to easier recognition of MPMNs, previously known as minute pulmonary chemodectoma (7). These nodules are small (1-3 mm), often multiple and they are more commonly found in women. They are associated with a cardiac disease, chronic bronchitis and emphysema, thromboembolism, and malignancy (3, 5) . Histologically, the lesions are composed of small nests of epitheloid cells located perivenous in the interstitium of the lung. The cells are oval to spindle, arranged in a zellenballen nesting pattern (2, 5, 6) . In this case report, we described a patient with primary adenocarcinoma of the lung and the presence of multiple MPMNs. Kuroki et al. (8) also reported a patient with MPMNs and lung adenocarcinoma in whom HRCT showed tiny (1-3 mm in diameter) nodules of ground-glass attenuation. Niho et al. (9) stated that MPMNs were seen in 10% patients with lung adenocarcinoma. Mizutani et al. (10) examined 1724 patients undergoing lung resections and their analysis showed that MPMNs were found significantly more often in patients with lung adenocarcinoma than those with other primary pulmonary malignant tumors. In 121 patients they found MPMNs and 92 of them had primary adenocarcinoma. Immunohistochemical studies showed positivity of cells for epithelial membrane antigen (EMA) and vimentin and negative staining for S-100 protein, chromogranin, and synaptophisyn. Suster et al. detected immunohistoshemical positivity for EMA and vimentin and negativity for cytokeratin, actin, S-100 protein, CD 34, chromogranin, and synaptophysin (4). Gaffey et al. also found positivity for EMA and vimentin and negative staining for cytokeratin, actin, S-100 protein, and neuron specific enolase (1). Niho et al. discovered a positive staining for EMA and vimentin and negative for S-100 protein synaptophysin and chromogranin (9) . Our immunohistochemical staining also showed positivity for progesterone. Niho et al reported that about half of MPMNs exhibited immunoreactivity for the progesterone receptor 9 . Pelosi et al. confirmed the consistent occurrence of progesterone receptor immunoreactivity in all 6 patients with multiple pulmonary meningothelial nodules detected in surgical specimens of lung carcinomas. They documented that MPMNs are immunoreactive for progesterone receptors, reinforcing their close resemblance to arachnoid cells and meningioma and suggesting a role of sex steroid hormones in their development. In fact, the expression of progesterone receptors in normal arachnoid cells and meningioma is now well established. Although a female preponderance has been reported, the occurrence of these lesions and progesterone receptors immunoreactivity also in males suggest that the receptor status is independent of gender and estrogen control (11). Spinelli et al. and Gomez et al. described a rare case of meningothelial-like nodules associated with primary pulmonary meningioma (PPM) in the same lung resection. The simultaneous presence of meningioma and meningothelial-like nodules corroborates the unifying hypothesis of their common origin and nature (12, 13) . PPMs are mostly benign, soft, white, well circumscribed lesions, from 1.5 cm to 4 cm in the greatest dimension, appearing to have preponderance in older women. Histologically, the tumor consists of whorled www.onk.ns.ac.rs/Archive Vol 17, No. 1-2, July 2009 nests of spindle to ovoid cells accompanied by psammoma bodies and immunohistochemically it shows positivity for EMA and vimentin and negative or variable expression for keratin, desmin and S-100 protein (14) (15) (16) (17) (18) . That is the reason why the differential diagnosis of MPMNs includes primary pulmonary meningioma. Also, miliary lung metastases of primary intracranial meningeal tumor could be a differential diagnostic problem (19) .
CONCLUSION
The coexistence of multiple MPMNs and primary lung adenocarcinoma is rare in human pathology and until now it has been described only a few times. It can be a differential diagnostic problem because these nodules in the lung on computed tomography (CT) scan of the thorax look like metastases. Microscopically, the differential diagnosis of these nodules includes primary pulmonary meningioma and, rarely, metastasis of primary intracranial malignant meningioma. To establish an accurate diagnosis, the clinical finding should completely conform to histological, immunohistochemical and cytological ones.
